BACKGROUND: Lipomas are the most frequent soft -tissue tumors arising from adipose tissue. Traditionally, open surgery is a mainstay of their treatment. Recently, new treatment modalities emerge in order to decrease morbidity, to increase satisfaction rate in patents, but not to raise recurrence risk at the same time.
Introduction
Lipomas are well-defined encapsulated benign tumors arising from adipose tissue comprising the most common mesenchymal tumors in human body [1] . Fat cells are main constituents, but depending on other tissue specimens incorporated, different pathomorphology can be seen. However, the majority of all clinical lipomas are called simple (or conventional) lipomas consisted purely of adipocytes originating from white fatty tissue arranged within fibrovascular stroma [2] . Clinically they are soft circumscripted lesions, occurring everywhere in the body, but mainly subcutaneously on the trunk or extremities [3] . Due to aesthetic disfigurement, discomfort, nerve pressure or cancerophoby, patients seek their removal [4] .
Historically, open surgical ablation was the mainstay of their treatment, burdened with scaring and risk of complications. Striving for less scaring, based on accessibility of subcutaneously located simple lipomas, new methods of less invasive treatments have been innovated in last decades [5] [6] [7] [8] [9] . Among them, liposuction, as the only FDA approved alternative, receives greatest credits [10] . Soon after its introduction as a tool for aesthetic body contouring, it gained popularity for treatment of other noncosmetic conditions [11, 12] . Rubenstein et all. were first that used liposuction in lipoma treatment in 1985. [9] The efficacy of liposuction in lipoma removal was arguable at the beginning, with some early reports being positive [12] [13] [14] and other not [15] .
The aim of this article is to present our first experience with liposuction assisted lipoma removal in terms of efficacy, complications, risk of recurrence and satisfaction in patients with postoperative followup of at least 12 months.
Material and Methods
This is a prospective cohort study comprising the patients with lipomas treated with liposuction in the period from September 2013 to July 2016 operated by a same surgeon (the author). All cases were operated at the University Clinic for Plastic and Reconstructive surgery in Skopje where, so far, open extirpation is a standard care treatment for lipoma of any kind. The cohort includes all the patients operated by the author with a minimum follow up of 1 year. Inclusion criteria for utilizing the new method were patients with simple lipoma of the trunk and extremities located above the fascia with diameter at least 5cm in adult patients (18 + years old). Fineneedle aspiration biopsy (FNAB) and ultrasound image with linear probe was conducted in order to exclude any non-lipomatous formations. Occasionally, MRI was utilized in cases where ultrasound was not conclusive. Cases with results stating lipoma were taken into an account (Ist classification group only and clear imaging for lipoma). The new technique was offered to patients with fulfilled aforementioned criteria. After discussing about the advantages and disadvantages of the two methods, the alternative was accepted in studied cases. Patients with positive inclusion criteria that rejected the proposed new method were operated traditionally (open approach) and are not part of this cohort. The same with cases with unclear imaging for lipoma and/or result of FNAB other than Ist classification group. Study has permission from Ethics' Committee from the Medical Faculty and consent form was signed by all participants. Descriptive statistics are used.
Operative technique: Surgery is conducted in local anesthesia solely or in combination with intravenous sedation by the same surgeon (the author). Around an hour before operation, broad spectrum antibiotic is given i.v. or i.m. as a single shot. Liposuction is done using manually created vacuum with 60ml Toomey syringe after infiltration with modified Klein solution (0.1% lidocaine + 1: 1m adrenaline in 1000ml 0.9% NaCl solution) by means of tumescent "suprawet" technique. It follows classical recommendations for liposuction regarding infiltration, waiting period, suction and respective end points. A ǿ 1mm blunt infiltration cannula and blunt Mercedes ǿ 3mm/ǿ 5mm cannula (Byron®) are used in addition to standard operative tray. Lipoma margins are marked prior infiltration and an entry port as incision is chosen, usually at the most cosmetically acceptable place about 2-5 cm away from margin. Local anesthesia is given at the port (about 2 ml of 1% lidocaine + 0.01% adrenaline). After finishing liposuction, through the same port, all the remaining hard tissue from the cavity are pulled out employing long forceps or paean. Two tissue samples are sent for pathohistological analysis: the solid tissue from the aspirate (after decantation and filtration on gauze) and the residual tissue that is taken away with the forceps at the end. All samples are examined by the same senior pathologist at the Institute for Pathology in Skopje (co-author).
The incision is sutured and a compressive dressing follows. Few hours later, the patient is discharged with an advice for a moderate reduction in daily activities and using analgetics if needed. First check-up is on the third postoperative day. Next check-ups are scheduled depending on further requirements. Wearing a compressive garment or bandage for 3 weeks is advisable. In this period, up to one month, early postoperative complications are evaluated as well as the wound/scar. In the late follow-up period of up to one year and more, the quality of the scar and the liposuctioned surface is assessed. More after, in this period, special attention is paid to any eventual recurrences. If any, this should be further investigated and re-operated by means of traditional open excision. Finally, overall patient satisfaction of the treatment is questioned at the end of 12th month or later, using 1 to 5 rating semi quantitative scale questionnaires. The question is: How you will rate the overall satisfaction of the surgery? (Give marks from 1 to 5, 1 being the worst)
Results
In total, 23 lipomas were operated with this technique. In one patent (case Z.A), there were two lipomas that were treated in the same act. Out of 22 patients, 15 were females (68%), 7 males (32%), aged from 32 to 74 (average age 56). In all cases, lipomas were diagnosed according to proposed pathway: clinically, imaging techniques and FNAB. MRI was employed only in one case where ultrasound couldn't exclude intramuscular lipoma propagation. Sizes and localizations of lipomas are given in the Table 1 . The largest lipoma had dimension 14x26cm. Average size is 9x12cm (first number reflects the smallest dimension and second the largest). The most common localization is back dorsal region (30%). Five lipomas were located on extremities (22%), 17 on trunk (74%) and 1 in posterior neck region.
In early postoperative period, edema and ecchymosis was usual finding that resolved by itself uneventfully. In two cases (8.7%, cases T.T, I.G), there was need of aspiration helping to resolve seroma formation. Obviously these were large lipomas. There was no hematomas, infections, nor problems with wound healing. Pain was light to moderate not affecting daily activities. Wearing the compressive dressing/garments for at least three weeks was unpleasant for some patents, especially when nuchal lipomas were treated. In all cases total lipoma removal was achieved. https://www.mjms.mk/ https://www.id-press.eu/mjms/ Ongoing follow up period is beyond 12 (from 12 to 46 months); 25 months being an average. All cases are still subject of further checkups. In this late postoperative period, there was 0 recurrences so far. Scar diminished by time and it was almost unnoticeable. In three cases, with large lipoma again, (13%, cases I.G., J.N, M.S) skin irregularities were present. Indentations were seen in two cases (8.7%, cases M.S., M.Z ). None of that was a concern by a patient. Satisfaction rate at 12th month was high, with an average rate of 4.8. In all cases, the result of the patohistological analysis of the both specimens (aspirate and residual tissue) was an ordinary, conventional lipoma.
Results are summarized in Table 2 . Photo documentation of two cases is shown in Figure 1 
Disscusion
Liposuction is widely accepted method for treatment of obesity, body-contouring and lipomatous disorders [16] . Since its introduction in Europe in mid1970s by brothers Fishers in Rome and Illouz and Fournier in Paris, with further introduction of Klein's tumescent technique, it raised high safety and effectiveness rates [17] . So far, lipoma is the most frequent indication of its non -cosmetic application with emerging literature reports [9, [13] [14] [15] [18] [19] [20] [21] [22] [23] [24] [25] . Advantages are smaller scars, less pain, good costeffectiveness, shorter operative time, lower complication rates, better final surface contour, high patient compliance and satisfaction, ability to remove more lipomas through fewer incisions, ability to remove a tumor from distant operative site aesthetically acceptable [12] . On the other hand, it is highly safe procedure. [26] In our opinion, great indication for liposuction is suprafascial lipomatous masses, uni-or multilateral with moderate to large size where diagnosis is well established. However, there are reports for removing smaller lipomas in areas where scar is to be avoided [19] . Our cohort includes cases of subcutaneous lipoma with 5+ cm diameter where utilizing liposuction seems reasonable. Unless remote scar is wanted, we think that smaller lipomas can be easily removed via small incisions and squeezing technique thus unnecessarily employing liposuction.
Several drawbacks have an impact on broader use of liposuction in lipoma treatment world widely. The need for special instrumentation is one of them. Others are tissue fragmentation and possible higher recurrence risk due to the closed approach [19] The main concern with tissue fragmentation deals with accurate pathology analysis of the sample that has much with the fear of malignances. Several studies have demonstrated that cell integrity in lipoaspirate is not damaged thus adequate pathohistology can be done accordingly [27, 28] . Moreover, in order to exclude malignancy, preoperative diagnosis of lipoma is mandatory and sufficient data must be collected prior any liposuction. One should always bear in mind that atypical lipomas or liposarcoma might have similar appearances [29] . Therefore, fine needle aspiration biopsy and ultrasound imaging should be the minimal supplement [18] . In doubtful cases, MRI should be added, especially when tumor growth is sudden or painful, size larger than 10 cm, localization atypical. It is a highly sensitive and specific imaging technique for soft tissue tumors [29, 30] . Furthermore it determines the localization and eventual intramuscular propagation. In highly suspicious cases, open biopsy should be done finally, in order to exclude liposarcoma of any type [29] . Liposarcoma treatment differs and its liposuction is extremely unpleasant scenario [31] . Having in mind the above, with accurate preoperative diagnosis and further validation with lipoaspirate pathohistology, misdiagnosis can be annulated. We have used ultrasound with linear probe in all cases as well as FNAB prior treatment. Only in one case, MRI had to be done in order to exclude intramuscular propagation. The pathologist had no difficulties with tissue samples and all results showed simple lipomas and their prospective capsule.
The higher possible recurrence risk in lipoma treated with liposuction compared to traditional removal is a conclusion deducted by observation or small studies. As a closed method of removal with limited visualization, this statement might be true for liposuction due to contingent incomplete removal of lipomatous or capsular/hard residual tissue [25] . However, it seems that the deduction is premature.
Recurrence risk in open lipectomy is around 2% [29] . All studies published in the literature about suction assisted lipectomy have limited number of cases that can estimate that risk of 2% or less [25] . Up to date, there is only one small comparative study with 30 cases included, reporting unacceptable higher recurrence risk in liposuction treated cases [15] . Still, this study included giant lipomas only and is one of the oldest that might have implication on technical skills at that time. Apesos reported no recurrence in 4 patients with moderate and large lipoma treated with suction within a follow up period of 3 years [20] . In the prospective study of Wilhelmi et all., no recurrence have been seen in a follow -up of 1-10 years in 5 cases [19] . Case reports for suction-treated giant lipomas showed no recurrence in a follow up of 2 years [22, 23] . Recent studies advocate the effectiveness. Al-Basty and El-Khatib [21] , after the liposuction advice capsule extirpation with forceps through the same incision or through counter incision if lipoma is larger. Adding this modification, no recurrence has been seen in 16 patients in a long term follow-up of 6 years. Choi et all., used the same modification and had zero recurrence in 12 patients followed-up for a period of 2 years [18] . The largest and most recent published study has also applied the proposed modification and reports no recurrence in 44 treated lipomas (in 23 patients) for a period of mean follow up of 6 years [25] . Extraction of the capsule/hard residual tissue looks reasonable as it might have lipomatous precursors that can lead to future lipoma recurrence if untreated [32] . Adding the modification means radical ablation which decreases or annuls recurrence risk. We had used the modification in most of the cases. Our observations show that in some lipomas, especially ones with shorter history or location other than dorsal region, the hard residual tissue/capsule can be suctioned or mechanically destroyed.
There is no study in the literature about complication of suction treated lipoma, thus we cannot compare our results. If liposuction as a technique is taken into account, then we can say that the rates are acceptable [33] . All the complications are minor (local) and no major (systemic) complications were advocated. There was no need of further treatments. However, the study has limitations concerning small number of participants and its uncontrolled design.
In conclusion we can say that in properly selected cases of lipoma, that are sufficiently preoperatively examined with adequate operative technique used, liposuction -assisted lipectomy may have an advantage over the classical open technique, which vast majority, still, assumes it as golden standard. It counts especially in patients where larger scar is an issue. Nevertheless, larger randomized prospective studies are needed to evaluate precisely its clinical value.
